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TECHNICAL MEMORANDUM X-64683 


OPTICAL DEPTHS IN THE INTERSTELLAR AND 
INTERGALACTIC MEDIA 


The purpose of this report is to present optical depths for X rays of 
the interstellar and intergalactic media in tabular form for varying distances. 
The optical depth is defined as 

I = I„e~ T 
t = |id 

where \x denotes the attenuation coefficient for X rays of the medium, and d 
denotes the distance. The term r is dimensionless; p has the dimension 

( cm -1 ) , d ( cm) . The values of n are those for the third cosmic mixture in 
Reference 1. The distances are those of the identified X-ray sources from the 
sun. 


The results are presented in four tables. Table 1 contains the optical 
depths for the supernova remnants. Table 2 those for the stars which have 
been identified as X-ray sources, and Table 3 those for X-ray galaxies. Table 
4 contains identifications which have been observed by Uhuru [2] . 

A density of 1 H atom cm -3 was assumed for the interstellar medium, 
and a density of 2 x io -5 H atom cm -3 was assumed for the intergalactic 
medium. These values were taken from Spitzer [3]. 

The following are given in the tables: the name (or names if several 
are in use) of the X-ray source, the right ascension and declination of the 
optical object, the distance of the object from the sun in parsecs ( 1 pc = 3. 0856 
X 10 18 cm) , and, if available, the altitude of the object over the galactic plane 
in parsecs. 

Table 5 contains identifications which have been proposed but which 
could not be used for computations, since the distances are not yet known 
[4, 5, 6, 7]. 



TABLE 1. OPTICAL DEPTHS IN THE GALACTIC PLASMA OF X-RAY SUPERNOVAE SOURCES 
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TABLE 2. OPTICAL DEPTHS IN THE GALACTIC PLASMA OF STELLAR X-RAY SOURCES 
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TABLE 4. X-RAY GALAXIES OBSERVED BY UHURU 
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